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£ aVi^lli^ ^1^°H li^, T^ofl ±r.#Sl^ ^Bl§ 

^ o}- y£^6\] gift ^Jojcf. Olf ^^€-71^: ^ SH^^f # 

nV^. ^71§H ^ ^71 7^« ^13^, ^71 T^Jfofl 

ol^oj^ c^oSo] ^Ef 7J tf-g-, ^-71 ^* 7.^^ 

7l^o.S Ir^l-o] 3^VS]^ ^ ^Al7lJl, ^* o V-g- 
£ 2 
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ti>£^l^>5l ^lS^ 1 ^ {Fabricating method of semiconductor device} 

10 : ^e1^7l^r 12 : $.<£^ 

14 : SHt^ • 16 : iT^^ 

18 : 19 : 

20 : 

<8> tiKE*fl4i*}7r JL^stj-sH ^ t 2 "^^- ^tr SIS. ^-^>J1 & 
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< 9 > s.§i > ±x\9] ^ Jl#€- f^l^M fl*H M ^HKcontact resistance)^: # 

^o. $^£|.of4. ol^o] s.^ ^(contact interface) 443^^4 ^ 

^3-7]^- A>olo| ^^ofl 5Jc>| ^-^^ #^ ^>°1^ ^^HMwork function) *V 

0]0fl O)*!: ^ *H V £r €r*M4 &fe4. ^ ^3^4 A>0l^ T^Kg- 7jr7j- 

<11> ZLSlM- ^3 4^^&l€-4 3.^ *i%Kgr 4 

4^J1 &4. ^ ^^H O.IO^ 2 ^] n-#^# M 4 10kQ ^S.^ 7-1^ 

£^t}. 0)S4- 7^o] ^ SEfl ^kg. 4^^e|-?-4 ^e)^7l^r A>o]^ 741^^1 
7}<S^V3r4 ^ ^rdti(carbon) ^-fr ^# ^1 ^l^Kr ^AS <&^^14. 

<i2> <^tiV^o.S 7l^^l 4^3^£l€- w4 ^l^Cwet cleaning) 31*8 

3^5. #4vM4 ^ ^4. 

<i3> o]^ ( ^sfl7l^^l 4^- «K£*fl^4£| ^llS^^^l *fl*H ^tr4. 
<h> #z\ t ^el^-71^1 ^5]srr ^tr4. 

<15> 4-g-, #$\g.T& ^*\] Q^-^r ±7§ ^tr4. °H, ^4^8: 4sl-4 
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<16> ZL Cf-g-, #7l ^Jf-ofl fl^^5|f ^#OT". °H, #7l #?I^<2^8: # 

^ 311^ <g#£M, #71 3H^*Rr ^^^Wl *M* 

3- #71 #7M<2^ ^ ^H^* ^l^HH €"^*^T °H, #7l *1 

#71 #?>^^^ #71 3Pt^-gr ^#^£-3. ^1-g-^H ^flTlt!: ^ #71 
§H #71 -^El^-71^ ^#^ #*1^. 
<18> ZL Chg-, #71 ^*^1 7-1 ^l^*Vcf. ol^, Aj- 7 | 71 Afl^Rr ^ 

^ *}Z}- ^ Al ^T^Kr ?d^l ^-^4, ^ 4^" 

<19> Dhg-, #71 7-l«-ofl ^1-^ ol^OJW. 

<20> Zt 4-g-, ^lS 1 ^ #^1 M-g- *|^*H #7l "fl^ ^ 

<21> a> 7 ] ^-ol ^Sfl7l^oll rc|.a ti>£^1^7>Sl ^aj-a^ ^ 3f ^X\S\±= 

<22> ^Eflyl^^ &X\}$^r «fl^*}7l ^*}^ ^l^Sl^ 

^#^1 71^ ^*}^, #71 7-1-f-ofl 7}<3#S|-^ ^ Hj-^T+^-i- 

-i: ^lTl^ cf-g-, <y(p)^- ol^ ^<y*V * ^-^ t-;g-§- ^^-o_5*| r£7}sl ^5113 ^ 
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<24> ^e|€-7l^l %-S<3^-§- ^*Rr ^*Rr 

<25> ^-71 ^e)€-7l^r #-?-ofl €<f^-§- ^1 *g^*Kr 

<26> Aj- 7 ] f^^^M; 

A>^A1Z|^-^ ^"71 f^M^ ^ Q^^r *\}7^}Cz\ ^mr^r >£*Hr 

<28> Aj- 7 ] 7^1- ^1^S>^ 

<29> ^-71 Tj^-ofl o]^oj^ sen <^o} ^7>Al 7) ^ 

<30> Aj- 7 j aelji ^J* ^el^7l^ a^ofl ^#^8: *>fe 

<31> #71 ^2: ^ofl #7] ^ ^*Kr 

<32> # 7 ] ^5^°] 

<33> 4>7l f^M^^r 31 334, 

<34> Aj- 7 j *H3*Kr ^ ^ A] ^Aj-^ «.-g.-g- *fl7^Hr 
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<35> a o v 7 i ^ai 43 ^ nh 3( o 2 , He ^ N 2 £^-7}iJL #^^ D >* $^*H 

U-U=°-3. 1 ~ 10HV ^ y>o]c>|i 4^1- <>17}SH 1 ~ 5-g:# 4IM*H=- 7 A 

A, 

<36> ^-71 ^ M 3 A N 2 7>i^l |f7}i£ ^^v\^ ^ 100 ~ 

500°C2l £JE<M 1 ~ 10-g-?J ^B^H ^l^Kr 34, 
<37> ^-7] ^ Aflaj ^§£r H 2 0 2 , H 2 S0 4 , NH 4 0H, HF, BOE ^ °1 

<38> ^-7] ol^oj^g-^^ 1E10 ~ 1E20 atoms/cm" 3 <?1(P) til^i(As)l- 10 

~ lOOkeV ^ o]^oj oflui^S. ^SJ*Kr 7 AA, 
<39> ^-71 51^ Sl(P)£- 1:^1-^ 5^§*Kr ?AA, 

<40> # 7 1 H^g^^^r 0.1-10 Torr^l <y-^ ^ 400 ~ 700°C^ «HM PH 3 A N 2 

7>^» t&-§-7}^.§. A}-g-sH 5 ~ 60^- # ^l^^r 34, 
<4i> ^7) s.^ 0.1 ~ 10 Torr^l ^ 400 ~ 700 M -gr£ *HM MS(Mono 

silane), PH 3 ^ N 2 ^^7>i# 1^7}i£ 7^^ 7 }^^^.S. ^3*r 4 

<42> #7) MS^ 500 ~ 5000sccm A>-g-s}^- 7^A, 

<43> 4V7I N 2 100 - 5000sccm ^>-g-*>^ 34, 

< 44 > #7) PH 3 7>>i^ 10 ~ lOOOsccm^ H 2 7>i^l 1% ^V^tt 34, 

<45> ^1-71 #^^r 1000 ~ 5000 A ^}S. ^^5l^r 34, 
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<46> #7l ^ 9KP)°] 1.0E19 ~ 3.0E20 atoms/cc c^^el-^Sl 7 A 

A, 

< 47 > A o > 7 | s-em ^-7] ^s]^-7l^:4^ ^-em 741^5.-^ 50 ~ 500A7} 1.5E20 

~ 3.0E20 atoms/cc^ lr£S 3* 5L^*Kr fcth 

<49> £ 1 vfl^l £ 3 ^^^1 tiV£^ll^>^ ^S^* S-^ltt *3 

A. 

<so> ^74, ^ ^7} ^(10H ^*Kr ^>^-sl^^^-(12)-i: °1 

<si> t^, ^^-(14)* ^i ^^w. °h, ^^-(u) 

^ ^^nj-o S ^^SlJI, ^ ^*Kr *1 A>-§-SH 

<52> ZL Chg-, A o V 7 ] ^nT-( 14 ) ^-«-ofl ^Tj;^ *K 16)* °H , ^1 

^^-(16)^: ^VS}-^- Tflt^ «>^-o.S. #7] ^^-(14)^ *>°1» 

S >a-7l ^^^^(16) ^ £^(14)* ^z^H ^^*(19)# ^"71 
*1 ^7l ^^€^^(16)^: A o V 7l ^§^-(14)* ^^J-tf °l-§-*}^ ^l^tb 

* #7l ^^-(14)* *fl7^}^ ^"71 ^51^71^(10)* £^8: 
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<54> ZL Cf-g-, AV 7 ] 3.^^(19)3] °H, M] ^ 

^ ^ ^1 ^ A o v € ^-^-i- *l]?lsKr £^ 43 ^ 

<55> ^>7l £^ ^-^^r NH 3 , 0 2 , He ^ N 2 7}i<^ ^7}^3. ^^Z}^ 

^^^.7]^- aJ-^Vo^. 1 ~ lOktV w>o]<>|^ -3H3-I- <d7H?H 1 ~ 5^71 ^1^4. ^ 
#7l £^1 *\}^ NH 3 ^ N 2 7>i^ xf7}iS #^p>1- ^ 100 ~ 

500 "C^ £r5L<>lH 1 ~ 10^71 t^e^H ^ 9XA. 

<56> ^71 ^ ^ ^£ H 2 0 2 , H 2 S0 4 , NH 4 0H, HF, BOE 

^ &°ASr Afl^ -g-^jLS ^--g-^H A ^lt4. 

<57> C^g-, 4>7l ^^(19) T^ofl ol^og^ Ol ttfl , o]^-ol^^^ 

1E10 ~ 1E20 atoms/cm- 3 5.2^21 °l(p) «l4i(As)«- 10 - lOOkeV ^ o]^-^<y 

afli^lS. 1-^1- ^7}^^. 1 ^-S) 

<58> ZL Chg-, AV71 ^^*(19) ^&1^7l^r(10) S^^l 

A. °H, ^-7] J£^^£: 0.1 ~ 10 Torr^ <&% ^ 400 ~ 700°C^ *HH PH 3 

N 2 7>^* ti>^-7>^S. A}-§-*H 5 - 6 0-g:?i ^1^3L*j ^ 3-7} ^(10 ) X'S 

oil ^l(P)^: 5^§*H -H^-S 5L^fKl8)* (S. 2 ^20 

<59> zl #zl]g.T£ ^<H1 ^ 1-^(20)^: ^*}^ ^"71 °fl^tH}. °1 

ofl, A o v 7l #€(20)^r 0.1 ~ 10 Torr^ ^ 400 - 700°C^ f>\d\}x] 

MSCMono si lane), PH 3 ^ N 2 £^7>>H& 1^7}i£ A>-g-^ ^SHM^^ ^ 
^£]^r #71 ^^-7>i^ 500 ~ 5000sccm^ MS^- 100 ~ 5000sccm 
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$) N 2 Q 10 ~ lOOOsccm^l H 2 7\^7\ A>-g-£M , %7] H 2 7>>i^^ 1% ^ ^7} PH 3 7>^7> 

<eo> nelJL ^-7] #€(20)^r 1000 - 5000A ^sM, ^1CP)°1 1.0E19 ~ 

3.0E20 atoms/cc 5^3 S]^ 514. S-^l , ^7} ^ M(20)£r #7l ^^WlO)^ 
^ 31 ^0. 50 ~ 500 A ol 1.5E20 ~ 3.0E20 atoms/cc^ Ji^-£ ^it^r 
*§^&^. (51 3 

7llh8r #4^1*1 ^ ^^1.^ ?Hth ^^^71^ #JjL6fl ^ ^ 

#^>^^^# ^*}JL, A>AlAlz|^^ AV7I ^ 

*Hi£^ ^ ^T^H * ^71 ^# 7^» <Hl^>JL, #7} 

^^-ofl oj^ol^ 301 cgcdo} f^H 7J ^>7l 

, ^ *1*ch8: #41*1^ ^7>>S1 ^ ^^-i- ^Al^H, ^ 
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1] 

A}^^^ O.S. # 7 ] ^?J;^ol^ ^ ^T2jv§- ^*Kr 
^"71 7^1- ^a^Rr 

#7l 7^611 o]£-^o^ ^ #7>A]7) 

AT- 7 | ^b«^ ^JjL^ ^3-7}$; g_^6\] S^-fr S^Rr 

#71 ^<H1 ^ ^^^H ^"71 ^« "flU*Hf i^Kr 

til£^l4l7>^ *fl2: y <^. 

I^T^ 2] 

Tfl 1 A^H. 
3] 

i 5fl°w. 

^7l #?J;^<£^ A>jr}.nV 7^1 MV^ol ^ o. S ^ «KE*I1^7>>3 

^. 
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4] 

*fl 1 *M 9X°]*\, 
5] 

*ll 1 %H1 5d°H , 

^y] ^ NH 3 , 0 2 , He ^ N 2 ^7}+S. #^p># *§>$SH 

^e)^7l^r 1 ~ lOkW tiH°l^ c]7^M 1 ~ 5^r# *H*>^ ^ 

*fl 5 ^Hl 9X°]*\, 

^7] A-fl^ NH 3 ^ N 2 ^7}-i5L #^nVl- <§>^ ^ 100 ~ 

500 l ~ 10£-# 1*1 ^l*Kr ^^ 2.3, &S.^*\4\ 

ASi^ ■ 
[^T 1 * 7] 

*H 5 %H1 &<>H, 

-*7l ^ Afl^ ^£ H 2 0 2 , H 2 S0 4> NH 4 0H, HF, BOE -g-^ ^ ^°-3 o] 
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8] 

*i i $a°H. 

#7l oj^-^oi^-^^- ieio ~ 1E20 atoms/cm" 3 S.^^ o](p) til^i(As)# 10 

~ lOOkeV 2] ol^^og oflui^S ^^"fe 3* ^ ^•S.^l^H ^flS*^. 

[^nF* 9] 

^ l 

^"71 5^§^£r Sl(P)-g- 3r£*3. S^fe IRJilS *}±r ^S.^±.^ *fl 

10] 

*ll l %hi sa*H^ , 

S^^^^r 0.1 ~ 10 Torr^l ^ 3J 400 - 700 TC^ PH 3 4 N 2 

7>i« tiV-g-71-^S. Aj-g-^H 5 ~ 60^- ?i ^l^fe ^ -g- £^o S ^ tiJS^lM^l 

HI 

l %H1 5a<>H, 

#7l 0.1-10 Torr^ ^ ^ 400 ~ 700°C^ £5. *HH MSCMono 

si lane), PH 3 ^ N 2 ^^"7>i» l>-g-7fiS A>-g-^ ^ #3*-*M#^S|-*a JLS 
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[3^* 12] 

*fl 11 *M 9Xo]*], 

^7} MS^r 500 ~ 5000sccm A>-g-*m 3# ^S^-S- §fe #51*11^7^ *fl2:^ . 

[^^J- 13] 

*fl 11 %H1 

^-71 N 2 ^ 100 ~ 5000sccm a>-§-^ ^ s-^io.^ «>£^]^>fi] *fl2:^ . 

14] 

11 %H1 

4>7l PH 3 7>i^ 10 ~ lOOOsccm^ H 2 7>^o 1 l 1% 
15] 

*)1 1 %H1 5d°H, 

^ 1000 ~ 5000A ^3ir 3J^r ^ ^ *K£^7} 

16] 

A 1 %H ^^H, 

^ 1-^^: ^1(P) 0 1 1.0E19 ~ 3.0E20 atoms/cc 
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l^T 1 * 17] 

*i| 1 %H1 

#71 ^>7l ^^^-71^^^ ^ n^SLS-^B] 50 ~ 500 A7> 1.5E20 
~ 3.0E20 atoms/cc^ ^-^^-S *}^r #51*11 i*>3 afla^ . 



17-16 



1020020061248 



2003/5/23 



[51 1] 




[51 3] 
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